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英文缩写 英文全名 中文全名 
H9C2 H9c2(2-1) 大鼠心肌细胞 
HHD Hyperthyroid heart disease 甲亢性心脏病 
DMSO Dimethyl sulfoxide 二甲基亚砜 
T4 3,5,3',5'-tetraodothyronine 四碘甲腺原氨酸 
CL 18：1 Cardiolipin18:2  心磷脂 18:2（不饱和） 
CL 18：2 Cardiolipin14:0 心磷脂 14:0（饱和） 
CL 14：0 Cardiolipin18:1 心磷脂 18:1（不饱和） 
TH Thyroid hormones 甲状腺激素 
T3 3,5-triiodothyronine  甲状腺素 T3 
FT4 Free thyroxine 血清游离甲状腺素 
FT3 Free triiodothyronine 游离三碘甲状腺原氨酸 
FBS Fetal Bovine Serum  胎牛血清 
RAAS Renin-angiotensin-aldosterone System 肾素-血管紧张素-醛固酮系统 
PBS Phosphate Buffered Saline 磷酸盐缓冲液 
CLS Cardiolipin synthase  心磷脂合酶 
PLA2 Phospholipase A2 磷脂酶 A2  
TREK-1 Two-pore domain potassium channel 双孔钾离子通道 
KCNQ1 KvLQT1 慢速延迟整流钾离子通道 
LQTS Long Q T Syndrome 长 QT 间期综合征 
IKs Slow delayed rectifier potassium channels 慢速延迟整流钾离子通道 




























素 T4的调控进而导致心磷脂含量发生改变，以及心功能变化中 TREK-1和 KCNQ1
钾离子通道如何受到 T4的影响，本研究沿用课题组的小鼠甲亢模型，从在体实
验上进行探讨。同时在离体实验中检测 TREK-1通道的变化，采用心肌细胞株 H9C2





增加。体外实验中，正常 H9C2细胞内 T4可以促进 TREK-1通道的表达，而 CL
对 TREK-1的影响较小，但 T4与 CL结合可显著增加 TREK-1的含量；CLS基因敲
除细胞内 TREK-1的表达水平降低，外加 T4 和 CL未产生明显影响。 
三、体内实验中 KCNQ1 通道在甲亢组表达含量下降，甲减组含量有所增加。 
上述实验结果与课题组前期的研究综合表明，甲亢性心脏病中心磷脂含量的
增加是通过心磷脂从头合成和重构途径中酶类的增加引起的；T4 可影响细胞的
TREK-1 和 KCNQ1 通道，这种影响可能是通过心磷脂含量的改变来实现。 
 

















Hyperthyroid heart disease (HHD) is induced by excessive thyroid hormone 
production causing many heart diseases like arrhythmia, cardiomegaly and heart 
failure etc ,it’s been proven that cardiolipin(CL) plays a role in HHD. Cardiolipin 
synthase(CLS) is the key enzyme of de novo synthesis of cardiolipin, while 
phospholipase A2(PLA2) plays an important role in the remodeling process.TREK-1 
potassium channel contributes for the formation of the resting membrane potential, 
repolarization and regulating cell excitability, KCNQ1 potassium channel is the 
important element of the myocyte repolarization, they both are related to the 
arrhythmia. To figure out whether CLS and PLA2 are regulated by thyroid hormone 
as well as does misbalance in thyroid hormone affect the activity of TREK-1 and 
KCNQ1 , this study was carried out by using hyperthyroid experimental mouse model 
in vivo to estimate effects of T4. Meanwhile, we established a stable H9C2 cell line 
and CLS kcnok-down shH9C2 cell line to detect the expression of TREK-1 to 
confirm whether the cardiolipin has impact on the activity of TREK-1 and is it 
directly involved in the activity of T4. 
The results showed that: 
1. The expression of CLS and PLA2 is reduced in hyperthyroidism, while 
increases in hypothyroidism., the results of the two enzymes are almost consistent. 
2. The expression of TREK-1 channel is reduced in hyperthyroid group, while 
significantly increases in hypothyroid group. T4 obviously increases expression of 
TREK-1 in normal H9C2 cells, CL slightly affects TREK-1 , while T4 along with CL 
shows significant influence . In the CLS knocked-down group, expression of TREK-1 
is reduced ,T4 and CL show no effects on TREK-1. 
 3.The expression level of KCNQ1 channel drops in hyperthyroidism group , 
while significantly increases in hypothyroidism. 
Combined with previous studies, the results suggest that cardiolipin content is 
















novo and remodeling .T4 can affect TREK-1 and KCNQ1 channel, the effects may be 
done by the change of cardiolipin content. 
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